The aim of this study was to determine antimicrobial resistance among Salmonella isolated from swine and humans in North Carolina, compare genotypes among isolates from humans originated from pig-producing areas and characterize important genes. Resistance to 9 and 11 of the 12 antimicrobial agents tested was detected among isolates from swine and humans respectively. Frequency of resistance to tetracycline and b-lactams was significantly higher among isolates from swine than humans (p <0.05). Two common multi-drug resistance (MDR) patterns were found among isolates from apparently healthy swine: AmKmStSuTe and AmCmStSuTe. However, the former MDR pattern was rare among clinical isolates. Genotyping revealed that two predominant genotypes, one composed of clinical isolates and the other non-clinical were noticed. Further characterization using Salmonella plasmid virulence; spvA gene also revealed that this gene is absent among the most common MDR pattern, AmKmStSuTe, in swine.
Introduction: North Carolina is the second largest pork-producing state in the United States with more than 10 million pigs marketed each year. Pigs are known to be important reservoirs of Salmonella and the use of antimicrobials in food animal production has been implicated as one of the most important source of resistant organisms among human pathogens (Barber et al., 2003) . Recent trends also showed that multi-drug resistant strains of Salmonella are common among salmonellae from pigs (Gebreyes, 2000; Farrington et al., 1999) . Though antimicrobial resistant salmonellae are common among pigs in the region, no human salmonellosis outbreak in humans has been attributed to swine or pork in the last decade in the US. The aim of this study was, therefore, to determine antimicrobial resistance patterns and show whether there is phenotypic and genotypic similarities among isolates from swine and humans and among isolates collected from clinical and non-clinical settings. Pulsed-Field Gel Electrophoresis (PFGE) was used for genotyping isolates from human and swine collected at different settings: clinical and non-clinical. The specific protocol used for genotyping was as recommended previously (Gautom, 1997) . Further molecular characterization was done by using polymerase chain reaction (PCR) of Salmonella plasmid virulence, spvA gene.
Materials and Methods:

Results:
Frequency of resistance to the most commonly used antimicrobials such as tetracycline and b-lactams was higher among isolates from swine than humans (p <0.05). However, the spectrum of resistance was wider among isolates from humans as indicated by the fact that resistance to 11 O 79 219 ORAL PRESENTATIONS ORAL PRESENTATIONS of the 12 antimicrobials was detected including ceftriaxone and ciprofloxacin. Among swine isolates, resistance to nine of the antimicrobial agents was detected. The frequency of resistance to each antimicrobial is as shown in figure 1. Comparison of serovar composition and antimicrobial resistance frequency of human isolates from pig-producing (eastern part of the state) and non pig-producing areas (western part of the state) of the region did not reveal any phenotypic difference in composition of serovars nor frequency of antimicrobial resistance (p >0.1). While more than 80% of isolates from humans remained susceptible to all antimicrobial agents tested, subsets of the remaining, particularly, Typhimurium isolates exhibited AmCmStSuTe resistance pattern. Among isolates from swine (nonclinical on-farm samples), two distinct penta-resistance patterns, AmKmStSuTe and AmCmStSuTe, were common. On the other hand, clinical isolates from swine also showed AmCmStSuTe pattern predominantly similar to human isolates but not AmKmStSuTe pattern. Further characterization using genotypic approaches also confirmed that the clinical isolates, irrespective of the host, were closely related ( Figure 2 ). Analysis of Salmonella plasmid virulence, spvA gene using PCR revealed that this gene is absent among the predominant on-farm strains with AmKmStSuTe resistance pattern but present among the AmCmStSuTe ones (Figure 3 ).
Discussion and Conclusions:
Frequency of antimicrobial resistance among Salmonella isolates from swine was higher than those from humans. This finding is consistent with reports of previous studies (Cruchaga et al., 2001) . One important aspect of the findings, however, was detection of ceftriaxone and ciprofloxacin resistance among isolates from humans but not from swine. One potential explanation for this finding may be the high and possibly irrational use of these antimicrobials in humans or could also be due to sampling error. These findings also show that there is strain distinction between the two hosts. Serovar Typhimurium was the predominant serovar in both host species. However, further phenotypic characterization revealed that the most common MDR pattern in apparently healthy pigs, AmKmStSuTe, is absent among human isolates and clinical swine isolates. This may have two 220 ORAL PRESENTATIONS ORAL PRESENTATIONS implications. First, it implies that there is distinction in subtypes between the two hosts. This may further imply that other sources may also be important. Recently, report by Barber et al. stressed the underestimation of the role of non-food animal sources such as humans and pets (Barber et al., 2003) . Second, the finding may indicate that only certain subtypes of this serovar are able to cause clinical illness strengthening the notion that not all strains of Salmonella serovar Typhimurium are capable of causing clinical illnesses.
